11.2 TYPES OF CHEMICAL
REACTIONS

Combination reaction:
A+ B o> AB

2 or more substances combine
to form a single new substance.

2Mg(s) + Oz(g) == 2MgO(s)




If a group A metal and a nonmetal react: a
compound consisting of the metal cation and
nonmetal anion is produced:
2K(s) + Cla(g) ==  2KCI(s)

Mg + Oz ==

Ca + I, =




If a transition metal with more than one charge
reacts with a nonmetal, more than one product is
possible:

Fe(s) + S(s) =  FeS(s) iron(II) sulfide
2Fe(s) + 3S(s) = Fe»Ss(s) iron(III) sulfide

Try an example:

Cu(s) + S(s) = (two reactions possible):




Decomposition reaction: AB — A + B

A single compound breaks down into 2 or more

simpler products. The products may be elements or
compounds.

2HgO(s) —= 2Hg(l) + O2(g)

Most decomposition reactions require energy in the
form of heat, electricity, or light.




Single-replacement reactions:
A+BC — AC+B

One element replaces a second element in a
compound:

Zn(s) + Cu(NOs)2(ag) = Cu(s) + Zn(NO3z)2(aq)

Zinc replaces copper in the above reaction.
Whether one metal replaces another is determined
by the activity series of the metals (table 11.2) on
p. 333.




A halogen can also replace another
halogen in a compound:

Brz(aq) + Nal(ag) = NaBr(aq) + I>(aq)

The activity of the halogens decreases
as you go down Group VIIA.

So, Brz(aq) + NaCl(ag) == no reaction




Double-replacement reactions:
AB + CD =— CB + AD

There is an exchange of positive ions (cations) between 2
compounds in solution.

1. One of the products is not soluble and precipitates
from solution:

Na>S(aq) + Cd(NOs)2(aq) —_ CdS(s) + 2NaNOs(aq)
2. One of the products is a gas:
2NaCN(aq) + H2S04(aq) =—= 2HCN(g) + Na>S04(aq)

3. One product is a molecular compound such as water:

Ca(OH)2(aq) + 2HCl(aq) =— CaClz(aq) + 2H20(l)




Predicting products of double-replacement
reactions:
AgNOs + NaCl --->

MgCO3 + KzSO4 --->

CaCl, + MgCO3 --->




Combustion reactions:

All involve oxygen as a reactant. Some 1nvolve
hydrocarbons.

Examples of hydrocarbons are methane (CHa4), propane
(CsHs), and butane (C4Hjo).

CxHy+ O2(g)=— CO2(g) + H2O(l) complete combustion
CxHy + O2(gor—~ CO(g) + H2O(l) incomplete combustion

Why is an incomplete combustion reaction dangerous?




Some don’t involve hydrocarbons:
2Mg(s) + O2(g) == 2MgO(s)

Predicting combustion products:
CH4+ 0Oy = (complete)
CsHg + Oy == (incomplete)

Fe+ Oy ==
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